
INTEX-18 Transit flight summary- 11 August, 2004
Flight 18 was a transit flight from Pease to MidAmerica with embedded science objectives.  The main science goals were to 
under-fly Terra (MOPITT) and Aqua (AIRS) satellites, to sample North American outflow associated with a warm conveyor 
belt, and perform extensive surface level sampling over land for purposes of source characterization.  Take off time was 1200 
UT with a total flight duration of 8.5 hours. The flight plan and flight profile is shown in the attached slides. It was necessary to 
greatly modify this plan in-flight to accommodate flight restrictions.  

A quasi-stationary cold front was the dominant surface feature during the flight.  This front extended from a low 
north of the Great Lakes, through central New York, along the Kentucky-Virginia border, and then to Oklahoma.  East of the 
front, warm moist air was streaming northeastward.  West of the front, cooler drier air was advancing slowly eastward.  Clouds 
and thunderstorms were widespread along and in advance of the front.  These storms developed over Maine and western New 
Hampshire before takeoff. The flow in the middle and upper levels was dominated by a strong closed low near the Great Lakes 
and an associated deep trough that extended southward from it. A strong ridge of high pressure dominated the Rocky Mountain 
area, and a closed low was located offshore of Washington State. A series of short wave troughs was traveling southeastward 
along the front side of the ridge and toward the East Coast trough.  One of these short waves helped trigger the storms along the 
Atlantic Coast.  

The DC-8 initially climbed to 30 Kft moving along its north eastern track.  There was clear evidence of pollution 
influences between 23-30 Kft consistent with the expected WCB lifting.  However, pollution in the upper troposphere continued 
to persist virtually through the entire flight even in areas that should not have been greatly influenced by WCB convection.  
These UT air masses typically contained moderately elevated CO (120-150 ppb) and O3 (60-75 ppb) levels along with high 
concentrations of secondary species (HCHO - 600 ppt; H2O2- 200 ppt). There was some possibility of stratospheric influences 
at 35 Kft (O3-105 ppb; CO-85 ppb) but these air masses were predominantly of tropospheric origin.  Descent to surface levels 
along this north and south easterly track found the expected surface pollution with prominent aerosol layers at around 5 Kft 
(SO4- 15 µg/m3). At 1502 UT we did a Terra underpass (35 to 1 Kft) off the Virginia Coast under virtually cloud free 
conditions.  Due to military restrictions, it was not possible to descent below 25 Kft until the DC-8 was over the coast line on its 
westerly track. Once over the coast, we did an in progress descent and the DC-8 sampled the boundary layer extensively over a 
variety of pollution and vegetation types.  The DC-8 intersected the cold front at low levels near the border of Virginia and 
Kentucky.  The winds shifted from southerly to westerly during this passage, humidity began to decrease, and things got 
generally cleaner. West of the cold front (37.5N; 82.4W) we did an AIRS under-fly (1 to 35 Kft) at 1825 UT in the presence of 
approximately 25% cloud cover, mostly due to small cumulus.  These conditions were deemed adequate for AIRS validation.  
The DC-8 climbed to 35 Kft prior to its descent into MidAmerica.  This transit flight was able to accomplish all its targeted 
objectives.

The navigational data are available at URL: http://www.dfrc.nasa.gov/Research/AirSci/DC-8/ICATS/index.html
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INTEX-18 Transit flight plan- August 11, 2004
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Take off- 8 am
Flight length- 8.5 h

• Terra underpass (PT 4; 1100UT)
• Aqua underpass (PT 5; 1425 UT)
• NA outflow & WCB lifting (PT 1-4)
• Frontal crossing and low level pollution
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